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aiffilip-ti,T7Pfi.aiEtbte«PT«tosna:*. 
c3iti)^>'rpt*a-rifEaj«sg»tE«Litfi. 
fifcUifittOO/BKgafSl,, ;tf>-7-po«*ftif^, 
mAt’-xi/mamxiUtopjffiy-yy-y '^' 7 
©HRIsll!i*iiftK-&i5-et:f7J5: 5 X 5«ttLrt;T 
^,^•^r_rt^y7'©*et^S^ *EK. 
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lt*>t*>KL1tCb1:Stf)tXi^<OXti. 
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U V fttOiSKtS 
X ox mr?S tLA 

i, oii±x nfUKrftex i t tifs^ h-r . 
i a> w t 

COT Y -i ^ - ri< X com.ntbffO St. 
lOtSSaKx ffSEA^ST V -f-I -f - !S y y iiSt * 
Kftj? Lft^^BTjRfflKl+ORJiffgtAn-tSi 
9tli«»«ri«L-Cffa:OT^»7t. 
C..Oi5S^ IR 

«BffK;«oSK5!t734J65fe23J>:-iJ«t«nit 
'i, >s yys^i txmfit&t6)S -t A irf riYiii ht 

i‘?r(aii>tid>(CR20«R«Sifto«>':3jt», -Jg 
^K«:K^U’!lim»tirf1c-Ti>&Wi>‘hiCt-iL 
xmKS e «fe L -C i i tt A 

a«T«>iOT, »J X i OKX 

»^mmtwxi>Pff^nfkKtoxti9.ic>xM.si 
mxi>s-ii>‘0‘\tiorY-^‘ir-rXyyo**iS.K 
«bKaR LT *!ii s * ?7 « ? 

±« j±K:>j^vrp©«tstiiftJ?ic;»j<vrpo 
«AW tfr* 5 < j>iSc» 

snt )tl># t P3Ktt±EJ;« »±(CKft snjt 
««*E«5K:«so»f^«:giSO:^'f i y y x^ i 
fe-li-iJPfeWWfffiso^sER^n-CV'*. 

(jyiTx )_b«2±ft 

— y-T — yy^ 7 -j!>:p!=ii i f^:6*biIS£(5 

»T5iai U7teB»j»*B«©^ -yy-y/>^^« 

± a K ^ » K t. ^ YR9Y X m ^ n h ti.x X , fi- 
yy-yA-msBt— ■ttixK&’Y‘’ijfHS.ooVjix^ 
tbX i . 

cof-yy-y^t- 7 (omtstKtx, ixyyTi 
Bijgft# ( *yyro<*-l^D'y,7i‘if-yy-yA- 
teatt’-C/i St:; K!S\y. ft a ^ ) T 

5fijy±©Bffl { Eis;s?jfe «©;&■& e « ) 

©«»«n»*'«‘1='0« (E^«»Wo4i-fr4 5 
C®3 )TE«ffle«#vrwi. 

«*•, tsiK. ^ - y y - y ■7^' 7 oKtkmtemffK 
if-niBte'f'Oi^ixco^nm.timotiKiox 
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< V! ft. sn. ft 4,0 
X. m^ttmx^.nLftry^^y-’HyyiK 
-it. m&oif ±{SM.x xm9.mv.'i^s X 
ft Si K, »)ow±&.9.xififimffSx, ton« 

e n Jt R t ^ R (C 81 6 , y--^noKO^i^ 
m m Lfc». m K 1 o X m& L. co»ai$oie, 

^li-f^KXOXV.RtDrftfir K-^-TtP-iKx/ 
© ft g tfl)»JT*J;5ICL?t4,©T. WT2PS5? 
o-m&ftiSimKf&oxtsi^xi. 

mm9s9^xmi^i tiftix yy T iK 

KSB-S-e, toMKS(ft©®aa£(jliRT^fii 

aih(ft«e ttt»j©a£te«Tff y: 9» R B t ^7 « 
W, C. © 9t » » »C I O T W II S n£ « t B5 (t 
5 4n(Ci*|»©40ejtS!l* 

K X o X fk lb it-' t t#FO^)^si'■iC/E<: 8 RtoL^ 

c o» ibit-t ogiisKS^KXoxrtfyyT ©■& § 

;95g-3ni4,©T«>o-C, lg^S»W©«’&. « 

»t S? ffi © fi tt 8 «8 T ft i © T , f - y y - y 

5 6 0 

7 © W R Is! » © >4- *0 ft 9f. K C °] -f 7i ft 4 
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5 [ '’} T ft * . 

£i©X5lt, ^-x7"-7'a.7(DH1R(b1Bo* 

-L- ft E « If » #6 ® © s: ,0 ft i 8? I yt ox 

ftij>‘fts ^-v?--7'X'7©|B)RE1I!iKEC>-C 
-itK^mi^nxi^^nw.nuoif±&9iH- 
!g 75: 4 © i 7t o . 

7'7i-7o(6;i,p5ifi)|0fBO-C, tBAffifiA, pi 
fiBv r, IfeSfiKJt, :pEi!?. 

ffiteesp, £aasm®e 0 -t LTSffi&ffi H o 

P, T R Sg T ft . 

85AfitB/ICIi>J<>7'PftffiSR»©-i4W(6) 
Lft.1i8^».E»K:3SAL, «»fS-eft»A«*lffi 
-t-L-c5p&*i8aHa«pi-ic^a**tiiffiRoo 
•^rn-gn^ewis) L£«»«»l«©«lf?7t:»6S 
LTiJ^xT'P ftR«^K«!Itl-rftlRlt)«iE85 7»‘-t 

n-¥ns.««n-cv>ft, 
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Weo^-ry^r-M e i S m -t i 'i ( t v f 

T — -i *<D5tJSKffig$n;tD - 

K»iS^»l6»ltSJSt®E 
LX5tJ85rrefto y K»fcafeLrt;iStoD 5 / kj, 
tfiEi ^ 7 -L f ± fi s Jt, ic 

±JS4:J?lil«-e-7tJ|ABilii« 101 \_x 

T, ^ 7" P 5: me© R » (C :r 4 i LT 

tt, >' r p O IRB D p.t L rt: a W p.jji 

U«:«a4^ 

R fc M irt 4 , 

fsa"?- K»i 2^o@»o5' Kj7iT>. 

^AfiaujBSEBi-ic^aiaiEajw. 
AtStgWtflfSR — 0«ai:4C)Ti^-C, -trOtt 
Uj 3 . _ 1- ?7 Jr X y ♦« 11 « A •>■ =■ - h »« o tn < , 
»KxrP©JR»t-SK«^-?-4!£iJjFH*<, f| 
ttt«n7trf^v'rpj>:g*K:x 
X5«««»4<;0-CJr!), iTtRans/Kwi 
iatiD 7 K4 i 45Sfttt<2jrXC^ES»o 7 K«i|3i 
iiiD -y y4*tSa&H«tii'h&2>^ 7 y ^ WitK Vi 
ttJEA®^S550-t’rt.i^<(^ — TS)^» 'StfC?l 
tiiLE»« los i Emm i 

i-xt^siuj UEfttt 107 tmmm i U 7 tfi.fi?iHj 

L{^ lOo^rKfltt L<e io« j-xt^ 104 i 9i 't’t tf X 
iJ<>'7'JfAft»»ira-«!aiJiC>T^>4*i, rtTf 

-tO^StRiBU'. -tOflffiL# 104 l/td 104 i 

( ^-yT-y^ma§e)K9Atiss-<txi^t, 

- h ♦?l7tttf0KlBR«^i-7cffi«»C«*r4 
in5H^©*lifi4^, -tOfUsaff^iigiEL 

-c ir' 4 , 
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7 y ^ a«im ti, xasi 1SI-0 KSS»mM Ktsis 

e#l7tWllt!)B 7 Kl7i5K&Ife38©i5)|5)(C{Jt3'C 

¥?7fiR-©t-4 is)eijT4 c i K X X m IS m o 
S' ^•*!^6«MK@l6BJ)igK:J|gK«(cEgg^ft7t6g 
»» 7 Ko6t-¥ffe»-?-e4<,OTi>4. 

-t-CflUS^nTt 4 ftABilStt 101 i>^ h <0 A 

W.H 7t » A » 100 Sr, «A->'»-h»4©ftJ*8i!K 
^*&C2fltSJT-7t^«0.-i^77'P©5 ^ 9i)t K istm 
■f i y y T b 9. <0 y y 1 i©MfC®:35J>‘4fi 
A®R'S-tA:S» iKA->=- — h 7‘HiSoTglijgig 
»S-tTje5*©>J<:^7-p 5:«Jf«tlSBK:j*AL.-C 
7C « ft « « S -t 4 ^ < » fp -f 4 . 

, 88 fc Jr H 7- p tg 53 

ttPSfto 7 KwOf^ffiK;Xt7-C)»SjsSft41©T 
6 4 j>:, -t^'9’^>»^7'7'}SAft7»0®A»!f^ttiffl 
» = 7 K»ICXl>t«»«K850<*i?lHl3J>l»j^ 

?n-cir>4i^X!iK^afcn4x <• y y 

J>! R e -3 JL -C V% 4 . 
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>J<7'7'pj)‘4«J55nftB©aiS!?:|S5jh-r4«;jb 
OtOT. C.O*r'-46f»5K:i*B3njtlStt*rs- 
-40p3®T«ifeLT±« Jj;©^ - y y - y A- 7 
®«ETK;E«-sn7t7ks«»p3KaTr4, 

4ir, B s; « 8!l ©!!*■& ^ «« fp ffi g c . D 4- 

»fflfEgB©e^Ktr7T|)t.;0‘, j)‘ft4-fLiC. 
OttgS5ff.fCI!8E«n4t,©TttS<, &RB, 

0 Ti'««ifP4fT’in&*B 4.^ SS ffi g k: L. T 4, 
A t © T 4> 4 . 

cocitt. sFritiBffillifiiEPJrxcfftfigSHi 
teto icMUMLTtl^SSCi 

T44 3>i, ^^fflffigHfCJrW^Ttlp?WftgB©tD 

aa-r4«J?«;l)g»©7tc®nRK*tttRT4t!i 
f^:0i?5*i7n4'fcff:9i447!:©, ©©Tkflsp?^ 
©2k©1tt«4?*tt«a:Jt.4«}?»n85K:>«77' 
P )t:Rs-r4oj7iR!f!) 

T «) 4 . 
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7f: > 7" F CD V. ta o r,K. Sn D WS i 1^ tZ St i X ± 

oOii;fi.<, •r.:D®tii^’C'»*sScnT<ilSO 
aKfe-t©Wgifc#fK«l5''^< s'i^tlis: 

ffi fr sj>:Ri«i:r^n'C'^*o 
c,©«ta<?5 5'j>‘ 

bitmS;ftR^»KfiSl4-snt»^T> t©^;S* 

i !t< ‘y y F ii> h w. S R©8 

±<Diiii>‘«i^ L. t O m S ^ 3Sc it± t: <0 
«^i&eKX-:5-CI5®=S^te*-iD-‘fi?:aite*:fT 
6 -£> . 

Sf T » t © tfe B «: 5 KC i i R © % ^•*’ X O' * * 
j^ii:5feiL'rtta'»o'fe©5!>'«>'J>J>=> itascj^ 
5S-? yr©itEs:{fc*-t©'t'4<<EUJ'ft-ti-fi© 
a<6roKfefP<i:4 4®Ht^^'D-^'C 

y - 7. 4 p5K;e!S3t?:«l|3«-^2>a.til<* 5t^- 

— SCT". 9 5'-^lalKtli»ffiL, 

•> y)T;i 2 if — y-T— y’’'^ 1 

e«n«:f + 5'^K»TJ8lceSL, f-^rs'^ifa 
, ©;f_V'?-7'-n-7±iBrc:?gtliLJt±5gKK;- 

!KK = -5I0ttaeUfeBi^S:^-■>'r-7’/^7(t 

4. e 7)i-t©nra'!=i^teK'rt&s^n-ci^4. 

ri X X y X y y ¥> f i Si W) m t Lxsi^y x y 
y K- u i.(oKx^m'F,iViin-ri^t!iy>i:^ir^X 
i- J) , o - ? 10 K «5 Be fe tt » S' ^■ » . « < 43r)i}f 
cfiiihixxyxyyy — y y <o^ 

tiK^h‘^xnti-f^^tKXX>X«y-y F 

l!Sti^^fXlfssyxyyft>2^ uowwT-^’-^* 

^ — yy — y/i-fe^K£'D>7ty — yy — T'''^ 7® 
mfCtt±Si7±Mj£'iTS7L7t^'< K ««;»*•& 

C. CD ^ ^ Vlfiis©j6‘P 
cDffi^B^lxyhy''XtfXO‘yf'( Kieis©TS8 



#605552-63 750 (41 
C CD y >) yiS|sl(B©7¥*S. K5J*(5liO^»l^4 

?? b A i . 

Tttf, ^ 4 o 5S P 85 i tt S « W © 6 ® K: K 

y - 9. 4(»5K«R*f'Snft.R%T'^»--PJ>‘rc#teT« 
7 ’DT-^!«te€ftTV'i. 

(«T> 

7 ^ 7 © gj « K ^ « ft c, n # «*g S6 tl , Sj- 1 
OE4'’IOJ(’1 1BK5TTSn<,iJ^>'7Pt«S 
□ P,7)i — 7'/H6EBi<t>/il,i UTt&W©. :5 

fS]rc(4)< X 5«#«h7t<»:®-CBBBP,ti§WitS 
R!P. i 4 

OT. BSB 

9 ^ -r y ;? K - 12 , 13. iffiwtt ^B6 p.t <S# L ftISfc 
^*gi5^7t7t--A.^-i6. -tUTTklSTaii. b« 

5 n t i . 

^ - y T - y 7 ©HJSTWOKTrcBgf^-t 
S' ^ 7t « ?: 4> - :^ •? - 7' A- 7 It — # R U . C.O® 
S£f-i'7^K-i305fe«Slt0WK'»^:'7'P0B8r. P, 
5:»#7'5.7t©0«#^Biii4*Jg«t2>Bli)9"-T 

J^^S^x^•20i;f — >'f'-7'A-7 tOH©?J-( K 
^•^ij^ls^CfS!t!lS^E^CR£5^^•7t^'^ 
K®i6 4-t7LtTK>'7’PO®tttt'fe8tPi**etl 

-yy-y/i^JTSiK-tLXTtiSt^-l >' IS » ± 

imK-tn-fn#s«-e7t#T*fsi7''; i^^'is©?* 

7J K X -D) X :» -1 KfSiie*'-* f7^'2D(lS#T3>T 

pi‘.- IK ftHi- 5 /!■ X w 4 . 

.KvT'p ©K#tt^BBP«4:**s:S-^**7^7i6 
©»«t LXKif©! 04 t©XfcC7X4>fi.^'7>s, 
® tS # Jfi 80 © X' ■>>' y u O t>l S Si ^ tc ± K 

S5&Sn7ta4ttX6B5 P 4 * «a©0-vB5fc»«L. 
CcDy:S!cDli^m'Py^^C!i(yyFomn1S r,i>i S!J ^ 
i)‘S>7tAteSX$ 4(*#^:fi6i7 5rBl)EU7t«J£i 

* c> X a . 

BOX. ^f7-’'20OtI®tt-X>'7'P©''tfeKC 

UXES^TtaoX. yhy''Z)±Ki?±LA^- 
A-ifi6©4ii0#^85n(C.-Kx7’Poe0ttt-feeis p.t 
Sfe UTtfejtCBffl P,7)‘ le)Soi'XO'Bief-X7^K' 
12, i3t|B) — B'5ffiilit4ai0KS€©-'5'^«. 
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( if- 6 B » m ) i>i 
mas fi X X, C.O-B^SBiia(C*¥«»J>‘B 
t 6 E » m ) K K fi » 7 - 
M (^j'6E3SK)05t«KfilJR«#lrt;ffi»«a' 
as -6- L T 4 . 

C©-#BT-Aatt + < 0 f 5 fI<b*g 5 T^->' 7 ^ 
— V 1 fC 3 t,^fxaK:j:-PTl 2 l®itt(CBgeS 
nT:v»-c, assKttfFffiAS»j>ii)g«m:v' 4 . 
f^ffiXSSa Ks 

«»T— Aao5fetStt;J;#tXaS-frU 
7t*^>i’xa5:^fU‘CiPA-;<ie5:flTlf^ry x 

tc«»-sn/t>»<xrpn:«fteifptiec.^-)i- 4 ifc 

« ©* * ft fe c , 

n nf^#- K b- X. tf r (,i^6 Eift:fn-i@»m ) 



^aaiKtoffiS? io'^’Wxsi'CsisffS-riK^'i-r 

4 t-ftd7k1t D Sr±^«J?T4. 

• C. © * A H5 * © -T: «.«! ffl: S c , D , >iy«* 
it&tt* (csgR; L 4 Bi!^©#offl» (t ©;e 
iRAffiSA, 5 Ft(Fo»ai-e«F-tu 

■r As« Hiffis 0 

ftt*tta©ISD8l!i 5 4,±:3?|t:teaL-Ci/'7trt< 
i' 7’ p © » ± tf a p, O T » 4i * « a © IS ® M 2 i 
4 48*4 T^lcffla-fftb<>§'&a ^r±#'S-^4 
t i4iT$4ffii4-PTV^4. 

» tt frft 1 IC E s ^ -C -r , f-y7-x>^ 

1 , « « «S 6 W-tLf«A • *fl 3 «*g»K)?!e© 

-i $ >'^TBrS©»f^i?ISiecS-e-4g5^r> 
B*-ic;«a«Eii>.b«4ei6ai«i«a' 
0*tt4‘b«]SSn-CV»4, 

^ *I i « a « ■ i t> a 4 K » «B e, * 



#5flE52- 6 3 7 5 0S) 
7T©^®*±rcK 

S:ft|fTBg'S/trt#'( Ktt«aK:^'( V i tiX 

^afCHg-Sn-ri/'T, ^»os'Ka©T«S*‘» 
esn4iBii!iiHWffl!so©i + -t woEie®) 

f^K«C)-C#!.»BT4. 

i4ci-ri^4t>i. #!5(^ 47 3>iaie5n4otte» 

9t t 4©tW4. 

■i y te a K fs m ^ ^ K m & i ti A a 't yns^^ 

L-C**aS:«if L.4.S'&a4‘IS^yi^t>rt--Ci^t, 
tOg-&aOftE£f>*:(C?|R'Sn/t*A 5 ejea ( 
SJ-60««). (Ctt, -^f-yf-yj^iTlXf-y 

LX s.m i tiit ±m i t 

5ia-tU-C?t-5B#« )04xffi»j;KfiT(|-f4 

.#A'jxjr-»«©*Aa»tt, ^MscrsBt^w 
fef^CtSC 

:^L.T*a«r-y MKioTsattafcea? 
n, c. © * a « B (c I © T we o iDR * K k: «a 

T - y t if L X & a 1M V- i*X m m m a K B a h 

n 4 . 

{Ka«otttt5S:»«K: Io-t7k¥55»K:«fiE?Jx 
TWTfi*tt**4t i 9 1 OOe»»*»7i©« 
►cy-( i'i>9?'4-77«:E«t-C!&«KR;i:T:«- 
/ Bi‘e>©@ie7!Jt«»T4'* I 9<40t:i^4. 

4 7t€*ttB ©^«»f^ffi« 0 . DOT^ICffi 
lL4«feJS®(5)’7Brc*-^'-C.T758f)Kttx + 

■tytMfHlS^^^^if,flX'^X^ C O 3. if ± y H 
■*.»0|Ctt»ttEU7t#|»D S' K*OT»iiaE?ti., 

e»<esOEHcBftK:5EOX^|i^»flF«-(i-4. 

e * « » « 7 tfx-:^TaiS'*nft,eaaaa« 
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Specification 

1. Title of Invention 

Method and Apparatus for Continuous Inspection of Atomizer Pumps 

2, Claims 

(1) A method for continuous inspection of atomizer pumps, wherein pump P is 
intermittently moved while being maintained at a predetermined posture; a pump P is 
actuated to pre-spray at a predetermined stop position of said intermittent movement; at a 
predetermined stop position pump P is actuated to spray toward the inside of a case 4, 
wherein the opening is opposite the stop position; the inside of case 4 is checked for the 
presence and volume of mist using a detector 5, which comprises photoelectric converter 
elements attached to case 4; and good vs. defective pumps P are differentiated based on 
the detection signals of detector 5. 

(2) .A device for continuous inspection of atomizer pumps, which is designed 
such that n number of support functional parts for supporting pump P at a predetermined 
posture, with n being 5 or more as appropriate, are disposed at equal center angles 
around the peripheral margin of a turntable 7, which rotates intermittently 360°/n at a 
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time; support functional part stop positions are set up, in succession and along the 
direction in which turntable 7 turns, at an introduction position A, wherein an 
introduction functional part is insened in each support functional part opposite pump P at 
a predetermined posture; pre-operation positions C and D, at which pump P is actuated to 
pre-spray; a detection position E, wherein case 4 to which detector 5 is attached is 
disposed and pump P is actuated to spray; a defective pump removal position F, wherein 
a removal functional part is disposed for removing defective pumps based on commands 
from detector 5; and a good pump removal position G, wherein a removal functional part 
is disposed for removing pumps P that have not been removed at defective pump removal 
position F; and the spraying operation of pump P and the operation of introduction and 
removal functional parts are performed in synchronization with the intermittent rotating 
operation of turntable 7. 

3. Detailed Description of Invention 

The present invention relates to a method and a device for the continuous 
inspection of atomizer pumps. In further detail, an object of the present invention is to 
electrically check the quality of the spray status of atomizer pumps by detecting the spray 
status of an atomizer pump using a photoelectric effect and thereby continuously and 
automatically inspect atomizer pumps. 

An atomizer pump that is used to manually spray a liquid has a complex structure 
in proportion to its size, and when produced by assembling thin slit-shaped parts in order 
to simplify assembly, the atomizer pump does not always operate smoothly and must 
always be inspected. 




In the past workers have inspected atomizer pumps one at a time by holding the 
pumps and spraying into a liquid cell, by introducing the uptake tube therein and 
macroscopically checking the spray status. 

By means of this type of atomizer pump inspection, the spraying operation 
requires a strong fmgenip pressure; the pump head must be raised and lowered several 
times; the spraying operation must be repeated after a specific amount of time in order to 
determine whether or not the valves inside the pump are operating correctly; inspection is 
very labor-intensive in that because the mist that is sprayed is cloudy and semitransparent, 
workers must be thoroughly trained to determine the volume of mist sprayed; and it takes 
a long time to inspect one atomizer pump and continuous inspection is not possible. 

The object of the present invention is to solve the above-mentioned disadvantages 
of conventional atomizer pump inspection. An atomizer pump supported at a 
predetermined posture is intermittently moved and actuated to pre-spray at a specific stop 
position; then the pump is actuated to spray at a different stop position; the sprayed mist 
is guided to inside a case; the inside of the case is checked for the presence and volume of 
mist using photoelectric converter elements attached to the case; and the quality of the 
operated atomizer pump is evaluated based on the detection signals from the detector. 

An example of the present invention will be described using drawings. 

By means of the present invention, pump P held at a predetermined posture is 
intermittently moved and actuated to pre-spray at a predetermined stop position of this 
intermittent movement; then the spraying operation is repeated at a stop position that is 
different from the stop position where pre-spraying was performed; the mist sprayed by • 
this spraying operation is guided to inside a case 4 to which a detector 5 is attached; the 
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light-blocking effect of the mist is used to detect the presence and amount of mist by 
detector 5; and the quality of pump P is evaluated by the detection signals of this detector 
5. .An operating part 6, u^hich is formed from the various functional parts that are used to 
inspect pumps as well as to introduce and remove pumps P, is disposed on a top plate 2 
of a frame 1 as the substrate for the apparatus, and disposed inside this frame 1 is a drive 
control part 50 for actuating a predetermined operation by each functional part disposed 
on top plate 2. 

(Refer to Figures 1 through 3 below.) In the center of the top surface of top plate 
2 turntable 7 is attached, immobile and horizontally, at the top end of a turntable shaft 58 
of drive control part 50, which protrudes orthogonally from inside frame 1 , and is rotated 
intermittently, bj' a specific center angle at a time and as one unit with turntable shaft 58. 

An n number of support functional parts for supporting pump P at a 
predetermined posture (spray opening Pa of pump P faces the radial direction, centering 
around turntable shaft 58), with n being 5 or more as appropriate (8 in the illustrated 
example), are disposed and anchored at equal center angles (45° in the illustrated 
example) around the peripheral margin of turntable 7. 

It should be noted that the rotating center angle in the intermittent rotating 
operation of turntable 7 is determined from the number of support functional parts. There 
are 8 support functional parts in the illustrated example; therefore, the center angle of 
turntable 7 for intermittent rotation is 360°/8, that is, 45°. 

Thus, the center angle of turntable 7 for intermittent rotation is equal to the center 
angle at which each of the support functional parts is disposed; therefore, the stop 




position is constant for each support functional part, which rotates and moves as one unit 
with the intermittent rotation of turntable 7. 

The positions at which each support functional part stops are set along the 
direction in which turntable 7 rotates at an introduction position A, a holding position B, 
preliminary operation positions C and D, an inspection position E, a defective pump 
removal position F, a good pump removal position G, and a holding position H. 

Introduction functional parts, which are inserted and supported in support 
functional parts opposite pumps P at a predetermined posture, are disposed at 
introduction position A, and removal functional parts for releasing the supporting force of 
the opposing support functional parts and removing pumps P to outside the apparatus are 
disposed at both defective pump removal position F and good pump removal position G. 

The introduction functional part comprises an introduction chute 96, which is for 
introducing pump P to be inspected, maintained at a predetermined posture, into the 
support functional part, and the front end of which is opposite the support functional part; 
a crank mechanism part comprising a release rod 36, which is used for rotating a chuck 
arm 8 of the support functional part and applies a pushing force to a roller 1 0 anchored to 
the front end of chuck arm 8, and rotating rods 37, the base ends of which are anchored to 
a release shaft 38 and the front ends of which communicate with release rod 36; and a 
pump inserting unit 99, which inserts and advances, successively and one at a time, 
pumps P introduced by introduction chute 96 to a support functional part using as the 
drive source an insertion drive shaft 101 , the top end of which protrudes above top plate 2. 
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Introduction chute 96 is inclined such that pump P whose front end is disposed 
down is smoothly lowered automatically*, and an appropriate means is used to maintain 
pump P at a predetermined posture. For instance, it is possible to use a head Pi, which 
forms the spray opening P 2 of pump P, which is not a perfectly circular tube, or to use a 
pedestal P 4 attached to pump P. 

By means of the crank mechanism part comprising release rod 36 and two 
rotating rods 37, the two rotating rods 37 anchored at the base ends to release shaft 38 
rotate while maintaining a parallel posture in synchronization with the rotation of release 
shaft 38 and, as a result, release rod 36, which is anchored suspended between the front 
ends of the two rotating rods 37 in such a way that it can rotate, is moved in parallel. 

Pump insertion unit 99 comprises an appropriate combination of gears and cams, 
and moves in such a way that it draws the outline of a square under the force from 
insertion drive shaft 101. Insertion rods 100 attached as a single unit enter from the side 
between pump P, which is disposed at the front end of multiple pumps P fed to the front 
end of introduction chute 96, and the next pump P, then move forw'ard along introduction 
chute 96, insert pump P at the front end into the support functional part, and then return 
to their starting position. 

The pump P supporting capacity of the support functional part is released by 
release rod 36. However, the timing is set in such a way that the insertion operation of 
insertion unit 99 is performed when the supporting force of the support functional part is 
released by release rod 36. 



' Translator's note: According to the rest of the Japanese text, this should be "smoothly lowered under the 
force of gravity." 
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The defective pump removal functional part and the good pump removal 
functional part have virtually the same structure as the introduction- functional part. 
Removal chutes 97 and 98 are inclined in such a way that pump P that has been 
withdrawn is smoothly lowered and released under the force of gravity without 
maintaining the pump P at a constant posture as with introduction chute 96. The crank 
mechanism parts comprising a release rod 40, rotating rods 41, and a release shaft 42 as 
well as a release rod 43, rotating rods 44, and a release shaft 45 are exactly the same as 
that of the introduction functional part. Withdrawal rods 103 and 106, respectively, are 
attached to a defective pump withdrawal unit 102, which uses a drive shaft 103* as the 
drive source for withdrawal, and a good pump withdrawal unit 105, which uses a drive 
shaft 107 as the drive source for withdrawal, and have the same structure as pump 
insertion unit 99. However, these units trace a square in the opposite order of movement, 
with withdrawal rods 103 and 106 entering from the side toward the inside of pump P 
supported by the support functional part (on the side of turntable shaft 58); and moving to 
the outside in such a way that pump P is removed from the support functional part to 
removal chute 97 or 98. 

A cover 46 anchored to the top of top plate 2 opposing preliminary operation 
positions C and D from the outside is used for preventing the escape of mist sprayed from 
pump P by the pre-spraying operation. The mist that has been sprayed inside this cover 
46 condenses on the inside surface of cover 46 and flow's down into a w'ater resert'oir 39 
disposed directly below' the rim of turntable 7 on top of top plate 2. 

It should be noted that in the illustrated example, preliminary' operation positions 
C and D follow' the holding position B, but this positional relationship is not necessarily 
’ sic; 1 04? — Trans. Note. 



8 




constant, and it is possible to perform the preliminary operation at positions B and C and 
then use position D for the holding position. 

The same is true for the relationship between defective pump removal position F 
and good pump removal position G and holding position H, but because it is necessary to 
perform an operation described later whereby water is introduced inside a water cell 23 of 
the support functional part at position H rather than performing exactly the same 
operation as at holding position B, it is preferred that punip P not be supported by the 
support functional part at position H in such a way that water can be easily introduced to 
inside this water cell 23. 

An opening is disposed facing spray opening P 2 of pump P supported by the 
support functional part that has stopped at inspection position E. Case 4 anchored on top 
of top plate 2 can be configured in the form of a dark compartment wherein detector 5 is 
attached, comprising a light-emitting unit 5' and a photoelectric converter element 5" 
such that the detection light intersects the path of the mist that is sprayed through the 
opening. 

By means of this detector 5 , photoelectric converter element 5" is normally 
exposed to the light emitted from light emitting unit 5' as the detection light, and when 
mist sprayed from pump P intersects this detection light, there is a reduction in the 
amount of detection light that shines on photoelectric converter element 5" due to the 
light-blocking effect of the mist. The presence and volume of mist can be determined 
from the reduction in the detection light to which the elements are exposed. 

A variety of methods can be employed to check for the presence and volume of 
mist using detector 5. Changes in the voltage of photoelectric converter element 5" can 
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sen'e as the detection signals, but taking into consideration the fact these can be the 
source of malfunctioning, two detectors 5, one detector 5 that shines detection light inside 
case 4 and one detector 5 that shines detection light outside of case 4, are used to form a 
type of bridge circuit, and more reliable detection signals are obtained by detecting the 
presence and volume of mist from the disequilibrium in the bridge circuit. 

It should be noted that a blower for quickly evacuating the mist sprayed inside 
case 4 is connected to the base on the side of case 4 opposite the opening. 

(Refer to Figures 4 through 6 below.) As shown in Figures 10 and 1 1 , the support 
functional parts attached to the peripheral margin of turntable 7 raise and lower head P| 
and attachment pedestal P 4 relative to one another to actuate spraying, with pump P 
supported in such a way that spray opening P 2 faces the direction of spraying with 
turntable shaft 58 as the center, and comprise rotating and stationary' chuck pieces 12 and 
13, which support head Pj from both sides; a holder 16, which can be raised and lowered 
while supporting attachment pedestal P4; and water cell 23. 

Stationary chuck piece 13 is disposed as one unit with turntable 7 directly below 
the bottom surface of the peripheral margin of turntable 7. Rotating chuck piece 12, 
which forms a holder 14 for sandwiching head Pi of pump P.with the front end of this 
stationary' chuck piece 13, is anchored to the bottom end of a chuck shaft 9 , which is 
anchored to turntable 7 such that it is suspended and can rotate. Chuck arm 8 is anchored 
virtually in the middle communicating with a spring 1 1 , with roller 10 anchored to one 
end at the top end where chuck shaft 9 projects above the top surface of turntable 7 and 
the other end anchored to turntable 7 . 
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That is, when no outside force is applied to roller 10, rotating chuck piece 12 
receives a rotating force, with chuck shaft 9 as the rotating shaft, so that together with 
stationary' chuck piece 13, it supports head Pi under the elastic force of spring 11 . 
Release rods 36, 40, and 43 push on roller 10, chuck arm 8 is rotated in the opposite 
direction under the elastic force of spring 1 1, and the holding force applied to pump P is 
released. 

A guide shaft 15, which projects down close to the top of top plate 2, is anchored 
suspended at a place on turntable 7 near turntable shaft 58 on both sides of rotating and 
stationary' chuck pieces 12 and 13. A stop piece 20 is anchored somewhere along this 
guide shaft 15, and a stop piece 26 is anchored at the bottom end of guide shaft 15. 

Holder 1 6 on which the attachment pedestal P 4 of pump P rides is attached to 
guide shaft 15 between stop piece 20 and turntable 7 via a guide cylinder 18, which 
engages so that it can freely slide with guide shaft 1 5, and guide cylinder 1 8 is supported 
at the lowest position adjacent to stop piece 20 under the spring force of a pushing spring 
1 9, the top end of which touches the bottom surface of turntable 7 and the bottom end of 
which touches the top surface of guide cylinder 18. 

Any mechanism can be used for holder 1 6 on which attachment pedestal P 4 of 
pump P rides, but in the illustrated example, a support notch 1 7 is formed by making a 
notch for attachment pedestal P 4 in the front surface of holder 16 so that it opens upward 
and inserting a functional cylinder P5 of pump P from the front into the center of the base 
of this notch. 

The position of stop piece 20 is determined in accordance with the dimensions of 
pump P; therefore, when attachment pedestal P 4 of pump P rides in support notch 1 7 of 




holder 16 stopped above stop piece 20, head Pi is at the same height as rotating and 
stationarj' chuck pieces 12 and 13. A cut-out part 22 of a predetermined size (refer to 
Figure 6) is made in the back surface (surface on the side of turntable shaft 58) of holder 
1 6, and a sliding groove 28' formed at the front end of a raising and lowering arm 28 
(refer to Figure 6) engages with a leverage pin 21 anchored horizontally in this cut-out 
part 22 (refer to Figure 6). 

This raising and lowering arm 28 is anchored so that it can freely rotate via a 
fulcrum pin 29 virtually in the center of turntable 7, and a leverage sphere 30 is anchored 
at the back end. 

As a result, when the appropriate pushing force is applied to leverage sphere 30, 
the front end of raising and lowering arm 28 is raised and holder 16 is raised under the 
elastic force of pushing spring 19 via engaged leverage pin 21 . 

This raising of holder 16 is the spraying operation of pump P supported by the 
support functional part. Raising and lowering units 3 1 and 47 (refer to Figures 6 and 3) 
are disposed at leverage sphere 30 of the support functional part stopped at the positions 
where it is necessary to actuate spraying by pump P supported by the support functional 
parts, that is, at preliminar}' operation positions C and D and at inspection position E. 

Raising and lowering unit 3 1 is guided by means of a guide shaft cylinder 33 
anchored orthogonally to the top of top plate 2 underneath turntable 7, it is anchored to 
the top end of a raising and lowering rod 32 supported so that it can be raised and 
lowered perpendicularly, and is raised and lowered with the rotating operation of an 
eccentric cam 90 of drive control part 50 with which the bottom end of raising and 
lowering rod 32 communicates. 
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The other raising and lowering unit 47 has the same raising and lowering 
operation structure as raising and lowering unit 31. but raising and lowering unit 47 
communicates with an inspection operation cam 91 of drive control part 50. 

A receptacle 24 for holding water cell 23 is attached to the part of guide shaft 1 5 
between stop pieces 20 and 26 via guide cylinder 25, which engages in such a way that it 
can slide with guide shaft 1 5, and cam rollers positioned on the top of a cam surface 35 of 
an annular cam ring 34 (refer to Figures 6 , 5, and 3), w'herein the top surface disposed 
below turntable 7 with turntable shaft 58 as the center serves as cam surface 35, are 
attached to a cam protrusion 27 (refer to Figure 6 ) that protrudes to the center at the back 
surface of this receptacle 24. 

The portion of cam surface 35 of cam ring 34 that extends from midway betvv'een 
holding position B and preliminary operation position C, passes through preliminary' 
operation positions C and D and inspection position E, and leads up to midway between 
inspection position E and defective pump removal position F is higher than the other 
parts by a certain amount and supports water cell 23 raised as one unit with receptacle 24. 

The difference in height between the part of cam surface 35 that corresponds to 
preliminary operation positions C and D and inspection position E and the other parts is 
the value with which water cell 23, that is receptacle 24, can be raised up to the extent 
that the bottom end of uptake tube P 7 of pump P supported by the support functional part 
and positioned above the opening in water cell 23 is close to the base surface of water 
cell 23 at introduction position A, holding position B, defective pump removal position F, 
and good pump removal position G. 
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(Refer lo Figures 7 through 9 below.) Drive control part 50 is' disposed inside 
frame 1 . This drive control part actuates specific operations by the support functional 
parts and introduction and removal functional parts at a predetermined timing sequence, 
and comprises a drive source part that consists of a motor 51 and a decelerator 52 and 
various types of shafts. 

By means of the drive source part that consists of motor 51 and decelerator 52, the 
rotating force of motor 5 1 is transmitted from a belt 64 to decelerator 52 by a decelerator 
pulley 65 via belt 64, and w'hen the speed of rotation is reduced to a predetermined speed 
by this decelerator 52, torque increases and is transmitted from an output gear 65 to a 
transmission shaft 53 by a transmission gear 66 via chains. 

Transmission shaft 53 is supported horizontally by a bearing 88. A main clutch 
77 is disposed between transmission gear 66 and one other transmission gear 67 in such a 
way that w'hen necessary, the rotating force from motor 50 is blocked. 

Moreover, an eccentric cam 90 is attached to the front end (at the bottom of 
Figure 7) of transmission shaft 53 disposed below' preliminary operation positions C and 
D, and the bottom end of raising and lowering rod 32 communicates w'ith this eccentric 
cam 90 and is raised and low'ered in synchronization wdth the rotation of transmission 
shaft 53. 

A transmission gear 68 that is connected by a chain to transmission gear 67 is 
anchored to a first cam shaft 54 supported horizontally by a bearing 89 and the rotational 
force transmitted to transmission shaft 53 is transmitted to first cam shaft 54. 

An inspection operation cam 91 , a good pump releasing cam 92, and a good pump 
removal cam 93 are each anchored to first cam shaft 54. Raising and lowering unit 47 is 
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raised and lowered at a predetermined timing sequence by inspection operation cam 91, 
release shaft 45 is turned at a predetermined timing sequence by good pump release cam 
92, rotating chuck piece 1 2 of the support functional part that has stopped at good pump 
removal position G is rotated as release shaft 43 moves forv^'ard, pump P supporting force 
is released, withdrawal drive shaft 107 (refer.to Figure 3) is rotated at a predetermined 
timing by good pump withdrawal cam 93, and pump P supported by the support 
functional part that has stopped at good pump removal position G is withdrawm by 
withdraw'al rod 104. 

The front end of this first cam shaft 54 (bottom end in Figure 7) communicates 
with a manual part 61, which turns first cam shaft 54 manually, a drive bevel gear 75 is 
anchored near this front end, and a timing shaft 60, wherein a slave bevel gear 76 that 
engages with drive bevel gear 75 is anchored to the front end, is rotated at a 
predetermined rotational speed. 

This timing shaft 60 is set synchronized with the intermittent rotation of turntable 
shaft 58 so that various operation timings, for instance, signals from detector 5, are 
applied to a timing re-latch 79 (refer to Figure 8). The timing sequence, by which pump P 
is introduced into introduction chute 96, or the blowers connected to case 4 are operated, 
or w'ater is introduced into w'ater cell 23 is set by cam operation. 

On the other hand, a transmission gear 72 is anchored to the back end (top end in 
Figure 7) of first cam shaft 54, and a drive shaft 55, to w'hich an input bevel gear 74 that 
engages wdth a drive bevel gear 73 is anchored and which is disposed perpendicularly, is 
rotated (refer to Figure 8). 
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A drive gear 69 is anchored at the bottom end of drive shaft 55 and a transmission 
gear 71 is anchored near the top end. Drive gear 69 is linked by a chain to an input gear 
70 (refer to Figure 9), which is anchored to the bottom end of a Geneva drive shaft 56 
disposed vertically. The rotational force of drive shaft 55 is transmitted to Geneva drive 
shaft 56. Transmission gear 71 is linked by a chain to transmission gear 72 (refer to 
Figure 8) anchored near the top end of a second cam shaft 59 disposed vertically near 
drive shaft 55, and the rotational force of drive shaft 55 is transmitted to second cam shaft 
59. 

A roller plate 84 to which a one-cycle clutch 78, a Geneva cam 82, and a Geneva 
roller 83 are attached, as well as a brake 80 for preventing inertia are attached to Geneva 
drive shaft 56. The interaction between Geneva cam 82, Geneva roller 83, and a Geneva 
gear 85 anchored to a Geneva shaft 57 disposed vertically adjacent to Geneva drive shaft 
56 intermittently rotates Geneva shaft 57 at a constant turning angle (45° in the illustrated 
example). 

Moreover, a spur gear 86 anchored to the bottom end of this Geneva shaft 57 
engages with a spur gear 87 having the same number of teeth and anchored to the bottom 
end of turntable shaft 58 disposed vertically and adjacent to Geneva shaft 57 and 
intermittently drives turntable shaft 58 at a constant turning angle. 

On the other hand, a brake 81 for preventing inertia (refer to Figure 8) is anchored 
to the bottom end of second cam shaft 59 that is linked by a chain to drive shaft 55 at 
transmission gear 72, and a defective pump release cam 94, a defective pump withdrawal 
cam 95, and a timing clutch 79, which is brought from a "disengaged" to an "engaged" 
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state by predetermined signals from detector 5, are each anchored at the top end of the 
second cam shaft. 

Defective pump release cam 94 applies rotational force to release shaft 42 (refer 
to Figure 3) and the supporting force applied to pump P supported by the support 
functional part stopped at defective pump removal position F is released when release rod 
40 (refer to Figure 1) advances. Moreover, defective pump withdrawal cam 95 rotates 
withdrawal drive shaft 104 (refer to Figure 3) and is stopped at defective pump removal 
position F by withdrawal rod 103. Pump P is immediately withdrawn to withdrawal 
chute 97 when the supporting force of the support functional part is released. 

In addition to each of the above-mentioned structural parts, the apparatus of the 
present invention is an assembly of parts for controlling the number of pumps P and the 
posture of pumps P introduced into introduction chute 96, mechanisms for repeatedly 
feeding water inside w’ater reservoir 39 to inside w'ater cell 23; rnechanisms for hydraulic 
operation based on commands from each cam; mechanisms for differentiating betv'een 
good pumps and defective pumps based on detection signals from detector 5; and 
mechanisms for removing water from inside a pump P as a good pump that has been 
removed, but each of these parts are conventional parts and their description has been 
omitted insofar as they are not primary parts of the present invention. 

The operation of the apparatus of the present invention will now be described. 

The operation of the present invention is described using as the criterion an 
intermittent rotation of turntable 7, and virtually all of the description is with turntable 7 
stopped. 



17 




Therefore, the following description follows a single pump P, from the time it is 
introduced to inside the apparatus until it is removed. 

Pump P that has been placed in introduction chute 96 is supported at a 
predetermined posture and gradually lowered through introduction chute 96 until it stops 
at the front end of introduction chute 96. 

When turntable 7 is intermittently rotated and a support functional part stops at 
introduction position A, release rod 36 advances forward, rotating chuck piece 12 is 
turned on, insertion rod 1 00 advances for\\'ard, and pump P at the front end of 
introduction chute 96 is inserted in the support functional part. 

Once the insertion of this pump P into the support functional part has been 
completed, release rod 36 retreats back, rotating chuck piece 12 is turned off, and pump P 
is supported. 

Pump P supported in the support functional part is intermittently moved as one 
unit with the intermittent rotation of turntable 7 from holding position B to preliminary 
operation position C. However, water cell 23 is raised by the effect of cam ring 34 
during the time when the pump is moved from holding position B to preliminar)' 
operation position C, and the bottom end of uptake tube P 7 connected to the bottom end 
of functional cylinder P 5 is introduced into the water inside water cell 23 by connecting 
cylinder piece Pe. 

When pump P stops at preliminar)' operation position C, preliminary' operation is 
actuated at the same time as holder 16 is raised and lowered several times so that water 
from water cell 23 is taken up inside pump P. 
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The pre-spraying operation of this pump P is performed exactly in the same way 
at preliminary operation position D. 

WTien enough water has been suctioned by this pre-spraying operation and pump 
P, w'hich has been brought to a state of spraying, w’ith attachment pedestal P 4 and head P) 
relatively close to one another, stops at inspection position E, inspection operation cam 
91 actuates the spraj'ing operation of pump P. 

Moreover, the mist that has been sprayed from pump P to inside case 4 is detected 
by detector 5. 

When the detection results of detector 5 are "poor,” that is, when there is no 
reduction in the amount of detection light that shines from the light-emitting part to the 
light-receiving part of detector 5, regardless of how small such reduction might be, the 
signal is sent to timing clutch 79 after a time set by timing shaft 60 (corresponds to the 
time it takes for one intermittent rotation of turntable 7 ), and the clutch is switched from a 
"disengaged" state to an "engaged" state, defective pump release cam 94 and defective 
pump withdrawal cam 95 are actuated, and pump P that has stopped at defective pump 
removal position F is removed. 

On the other hand, w'hen the detection results from detector 5 are "good," no 
signals are output from detector 5. Therefore, even if pump P does stop at defective 
pump removal position F, timing clutch 79 remains in a "disengaged" state and pump P is 
not removed, pump P moves to the next good pump removal position G, and pump P is 
removed by the good pump removal functional part that is always operating regardless of 
the detection results from detector 5 . 
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It should be noted that water cell 23 that interferes with the removal of pump P is 
lowered as far as possible by cam ring 34 at some point when pump P is being moved 
from detection position E to defective pump removal position F. 

As is clear from the above-mentioned description, by means of the present 
. invention, the spraying capability of pump P is inspected by a photoelectric conversion 
effect that uses the light blocking effect of mist. Therefore, it is possible to objectively 
evaluate spraying capacity and to realize uniform pump P capacity. Moreover, pumps are 
inspected by employing a constant holding time following pre-spraying; therefore, it is 
possible to inspect defective pumps in which the valve mechanism leaks water. 
Furthermore, the entire procedure can be fully automated. Therefore, the present 
invention has many excellent results as a method and apparatus for continuous inspection 
of atomizer pumps in that there is a large reduction in the number of steps involved, etc 

4. Brief Description of the Drawings 

Figure 1 is a plan view of the apparatus of the present invention when the 
turntable is stopped; Figure 2 is a plan view showing each operation position, and Figure 
3 is the parts layout above the top plate below the turntable with the turntable removed. 

Figures 4 through 6 are drawings of the support functional part attached to the 
turntable. Figure 4 is a front view showing the nonoperating status; Figure 4' is a plan 
view showing the chuck pieces; Figure 5 is a front view during the spraying operation, 
and Figure 6 is a side cross section with only the water cell raised. 

Figures 7 through 9 show the drive control part. Figure 7 is a plan view showing 
the position and connected status of each part; Figure 8 is a side view showing the drive 
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shaft and second cam shaft in particular; and Figure 9 is a side view showing the structure 
of the Geneva drive shaft. Geneva shaft, and turntable shaft, in particular. 

Figures 10 and 1 1 show the posture and status of a pump supported by the suppon 
functional part. Figure 10 is a side view and Figure 1 1 is a front view. 

List of Reverence Numbers 
3. inspection part 

5. detector 

6. operating part 

7. turntable 

1 2. rotating chuck piece 

13. stationary chuck piece 

15. guide shaft 

16. holder 

1 8. guide cylinder 

20. stop piece 

23. water cell 

24. receptacle 

25. guide cylinder 

26. stop piece 

28. raising and lowering arm 

1 . raising and lowering unit 

34. cam ring 



21 




50. 



drive control part 



5 1 . motor 

52. decelerator 

53. transmission shaft 

54. first cam shaft 

55. drive shaft 

56. Geneva drive shaft 

57. Geneva shaft 

58. turntable shaft 

59. second cam shaft 

60. timing shaft 

65. output gear 

66, 67, 68, 71, 72. transmission gears 

69. drive gear 

70. input gear 

75. 78. drive bevel gtai 

74. input bevel gear 

76. slave bevel gear 

77. main clutch 

78. one-cycle clutch 

79. timing re-latch 

80. 81. brake 

82. Geneva cam 
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85. Geneva gear 

86, 87. spur gears 

90. eccentric cam 

91. inspection operation cam 

93. good pump release cam 

93. good pump withdrawal cam 

94. defective pump release cam 

95. defective pump withdrawal cam 

96. introduction chute 

97. 98. removal chutes 

P. pump 

A. introduction position 

C, D. preliminary operation position 

E. inspection position 

F. defective pump removal position 

G. good pump removal position 
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